Introduction
Chronic hepatitis B virus (HBV) infection is an important, widespread health problem. Approximately, 600.000 people die of liver failure, cirrhosis, and hepatocellular carcinoma (HCC) every year (1) . Currently, it is possible to diagnose and follow patients with confidence by monitoring various parameters of hepatitis (2) .
Four stages of chronic HBV infection include immune tolerance, immune clearance (response), inactive carrier state, and reactivation. The immune response stage shows active inflammation in the liver biopsy and increasing enzyme levels with liver damage. During this period, the patient has hepatitis B e antigen (HBeAg)-positive chronic B hepatitis (3) .
Chronic HBV infection can be HBeAg positive or negative. Patients are HBeAg-positive in the early stages of chronic hepatitis B and become HBeAg-negative in the advanced stages. The number of HBeAg-negative cases has increased over the last 10 years as a result of aging HBV-infected population (4). Most HBeAg-negative chronic HBV screening has been conducted in the Mediterranean region, although it has increased worldwide (5).
During patient monitoring, it is necessary to discuss the biochemical, virological, and clinical features separately according to the e antigen status (6) .
The serum transaminase levels can increase at different rates because of the damage to the liver parenchyma. Measurement of aspartate transaminase (AST) and alanine aminotransferase (ALT), indicators of inflammation, is an inexpensive test and frequently used in the clinical practice (7) .
Liver biopsy is the gold standard for following and treating chronic HBV. The modified histologic activity index (HAI), necroinflammatory activity, and prevalence of fibrosis are evaluated separately. The modified HAI is scored as follows: 0) no fibrosis, 1) fibrous expansion in some portal areas, with or without short fibrous septa, 2) fibrous expansion in most portal areas, with or without short fibrous septa, 3) fibrous expansion in most portal areas and rare portal-portal (P-P) bridge formation, 4) fibrous expansion in portal areas and obvious bridge formation, 5) obvious bridge formation and rare nodules, and 6) potential or definite cirrhosis (8) .
This study determined the relationships of positive and negative HBeAg status in chronic hepatitis B patients with ALT and DNA levels and liver histology.
Materials and Methods
This retrospective study enrolled 230 chronic hepatitis B patients who were treated and followed at İstanbul Education and Research Hospital, Department of Infectious Disease and Clinical Microbiology and underwent liver biopsy. The included patients were known to be HBsAg-positive for more than 6 months, had not been treated before the biopsy, and were not co-infected with hepatitis C virus (HCV) or human immunodeficiency virus (HIV).
Patient age, gender, biopsy results, liver enzyme levels before the biopsy, HBV DNA levels, and serological indicators were evaluated. Liver histology was evaluated by pathologists using the Ishak scoring system. The patients were divided into HBeAgpositive (group 1) and HBeAg-negative (group 2) groups.
Student's t-test was used to compare the means between the groups. The relationships between the histopathological findings and the ALT and DNA levels were evaluated using Spearman's correlation coefficient. Statistical significance was taken as p<0.05.
Results
The study enrolled 230 patients: 177 (77%) were HBeAgnegative and 53 (23%) were HBeAg-positive. The mean age of the HBeAg-negative patients was significantly higher than the HBeAgpositive patients (36.42±11.76 vs. 47.01±12.15 years; p<0.000). The mean ALT level was higher in the HBeAg-positive group (129.03±89.62 vs. 76.35±75.06; p<0.000). The HAI was higher in the HBeAg-negative subjects (6.25±2.3 vs. 7.39±2.88; p=0.004) ( Table 1 ). There was no significant difference in the fibrosis score between the groups (1.81±1.06 vs. 2.11±1.19; p=0.098).
A significant positive correlation was found between ALT and HAI only in the HBeAg-negative patients (p=0.005, r=0.209). No significant correlation was found between ALT and fibrosis. A significant positive correlation between DNA and HAI was found only in the HBeAg-negative patients (p=0.007, r=0.201). No significant correlation was found between DNA and fibrosis in group 1, while a positive correlation was found in group 2 (p=0.011, r=0.191; Table 2 ).
Discussion
The natural course of chronic HBV infection and disease is complicated and quite variable (9) . Over all age groups, 2-10% of acute HBV infection progresses to chronic infection. Chronic HBV infection is an important risk factor for hepatocellular cancer (HCC), especially in patients with cirrhosis. Their HCC risk is increased 390-fold when compared with the normal population (10). To treat chronic HBV infection appropriately, the stage of the disease must be known and HBV DNA and ALT levels are important parameters in the treatment approach (11) .
In our series, 77% of the subjects were HBeAg-negative. In other studies, the proportion of HBeAg-negative cases ranged from 16.4 to 76.7% (5, 6, 12, 13, 14, 15, 16, 17, 18, 23, 25) .
Comparing HBeAg-positive and -negative patients, the latter tended to be older, had a higher HAI, and lower average ALT and DNA levels. There was no significant difference in the mean fibrosis score between the groups.
Peng et al. (5) observed that HAI was significantly higher in HBeAg-negative subjects, while the ALT levels were lower, albeit not significantly. Our results are compatible with these results.
Acar et al. reported that the average age of HBeAg-negative patients was 25.87±5.99 years and this was significantly higher than that of HBeAg-positive patients. They also reported lower ALT levels in HBeAg-negative patients, as in our study, and they found no significant difference in the mean fibrosis scores (6) . However, the HAI scores in HBeAg-negative patients and in HBeAg-positive patients in their study was significantly different than those in our subjects (4.06±2.02 and 4.78±2.40 vs. 6.25±2.3 and 7.39±2.88) (p=0.001).
Yalçın et al. (17) found no significant difference in the HBeAg status and fibrosis scores in HBeAg-negative and -positive subjects, as in our study, but found higher HAI scores in HBeAg-negative patients.
In our study, the DNA level was significantly higher in the HBeAg-positive patients compared with the HBeAg-negative group, as in other studies (17, 19, 20) .
We observed that the ALT and DNA levels were not correlated with the histopathological findings in the HBeAg-positive patients, although the DNA level was higher than in HBeAg-negative cases; the HAI and fibrosis scores also increased and the ALT level was correlated with the HAI, but not with the fibrosis scores ( Table 3) .
The changes in the ALT and DNA levels are an important indicator of histopathological activity for diagnosing cirrhosis and HCC stage. We believe that serological tests, HBV DNA level, liver enzymes, and the clinical status of the patient must be evaluated regardless of whether the patient receives therapy or not.
Ethics There was positive correlation between the ALT level and HAI in HBeAg-negative patients, but no fibrosis There was no correlation between the DNA levels and HAI in HBeAg-negative patients, but there was a positive correlation with fibrosis.
Sarı et al. (24) 2011 There was a relationship between the HBV DNA levels and HAI and fibrosis in HBeAg-negative patients, but not in HBeAg-positive patients.
Yuen et al. (26) There was no relationship between the DNA levels and histological findings in HBeAg-positive patients.
Present study There was a significant positive correlation between ALT and HAI in HBeAg-negative patients, but no correlation between ALT and fibrosis. There was a positive correlation between DNA and HAI only in HBeAg-negative patients, but no significant correlation between DNA and fibrosis in HBeAgpositive patients, but a positive correlation in HBeAg-negative patients.
